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Background
The prevalence of overweight in children and adults is rising. In Sweden the prevalence of paediatric overweight has doubled over the past 15 years and obesity has increased even more (1) . Overweight in childhood and adolescence is a major public health problem because of its medical and psychosocial consequences and the fact that young people who are overweight are more likely to become obese adults (2) . Children with severe obesity tend to have biomarkers of increased risk of adverse cardiovascular outcomes (3) (4) (5) . Their quality of life can also be negatively affected (6) (7) (8) (9) . Although preventing overweight and obesity is highly important, few projects aimed at this have turned out to be very effective (10) , although reducing the consumption of carbonated drinks (11) (12) , reducing the extent of sedentary activities and increasing physical activity (13) (14) (15) may partly prevent childhood obesity. It is possible to prevent obesity in children through limited, school-based programs that combine the promotion of healthy dietary habits with physical activity (16) .
According to Swedish school laws, school health care should promote pupils' adopting a healthy life style (17) . In the guidelines of The National Board for Health and Welfare the focus of school health care is on preventive measures for furthering health. Reducing health risks connected with life style is given high priority (18) . In order to develop effective school-based programmes for promoting health, it is important that the impact that life style factors have on overweight be further explored. The present study investigates overweight and its relation to life style factors in 10-year old children in three public primary schools in southern Sweden.
Methods
Sample
The potential sample consisted of all children 9 1 ⁄ 2-10 1 ⁄ 2 years of age from three public primary schools attending grade 4 during 2003-2004 (n=146) , except for those children scheduled for relocation or absent at the time of the examination (n=7). A letter providing information about the study was sent to the parents of each of the children. The parents were asked if they not did wish their children to participate, to indicate this. Both the children and their parents gave their informed consent to relations between height and weight measurements and results of a life style questionnaire being studied. In all but one case, the parents gave their informed consent to their child's participation, the final number of participants thus being 138. The study was conducted in a municipality in southern Sweden of about 100,000 inhabitants. The sample consisted of 64 girls (46%) and 74 boys (54%). The schools were located in two city districts, termed here 1 and 2. There were 83 pupils (60%) from district 1 and 55 pupils (40%) from district 2 who took part. District 1, in which there were two schools was located in the centre of the city, whereas district 2, which had one school, was at the outskirts of the city. The . Unemployment was more common in district 2 (5,8%) than in district 1 (3,5%), there also being more families receiving social benefits in district 2 (6%) than in district 1 (2%). Some 12% of the population in district 1 was born abroad, vs. about 16% in district 2. The three schools involved in the study were the only public primary schools in the two districts.
Data collection
All the measurements were conducted by trained school nurses. Weight was measured in light clothing to the nearest 0.1kg on a standard digital scale. Height was measured without shoes to the nearest 0.1cm using a manual height board. BMI (body mass index, kg/m 2 ) was used as a measure of relative weight. Because of the variability of BMI levels with age among children, the international age-and gender- (20) . It has been used for several years by school nurses in the district for the health examinations in grade 4.
Statistical Analyses
The chi-square test and Fisher exact test were used to investigate differences in life style factors between children with and without overweight. Multivariate logistic regression was used to analyse the association between life style factors and overweight.
Variables found in the bivariate analysis to be associated with overweight at p-values <.20 were subjected to a multivariate logistic regression analysis (21) . Pvalues <.05 were considered statistically significant. All statistical analyses were performed using SPSS, version 11.0.
Result
Overweight was found in 24% of the children, one-fourth of these (6%) being obese. Overweight was more common in the girls (31%) than the boys (19%), although the difference was not significant (p=.094). The only significant gender difference in the life style factors was that the girls experienced themselves as being bullied or teased more often than the boys (p=.031). No significant differences in overweight between the children from the two districts were found. Associations between the life style factors and overweight are presented in Table I . Although most of the children ate breakfast and lunch every day, it is notable that 17% did not eat breakfast daily, and that 28% did not eat lunch each day, despite free lunch being served in Swedish schools. Less than half of the children ate fruit and vegetables daily. A majority said that they were mostly outdoors during school breaks. Almost every fifth child never engaged in sports in their free time, or seldom did, and 23% reported feeling tired at school. Some children told of often having stomach problems (8%), headaches (14%) or sleeping difficulties (15%). A great majority of the children (96%) liked school rather well or very much. Some 7% of the children said they often felt anxious or sad, and 28% that they felt themselves teased or bullied at times.
Feeling tired, omitting lunch, having headaches and having the experience of being bullied were significantly more common among the overweight children. Forty-five per cent of the overweight children reported often feeling tired at school, as compared with 15% of the non-overweight children (p<.001). Some 56% of the overweight children but only 20% of the non-overweight children said they omitted lunch sometimes (p<.001).
Having headaches was three times as common in the overweight (27%) than in the nonoverweight children (9%) (p<.05). More of the overweight (42%) than the non-overweight children (23%) experienced themselves as being bullied or teased (p<.05). Several variables were tested in the multivariate logistic regression analysis (Table  II) , but only two of them showed a significant in relationship to the dependent variable overweight, which was found to be significantly related to not eating lunch at school (OR: 3.577; 95% CI: 1.480 -8.665) and to being tired at school (3.242; 1.285 -8.180). The children were asked whether they were tired never, seldom, often or every day while at school, the results indicating them to be tired at school either every day or several days of the week.
Discussion
A significant association was found between not eating lunch at school and being overweight. All children in Sweden are served a cooked meal at school for lunch. It would be fruitful to investigate the reasons for failure to eat lunch at school, whether this could be due to disliking either the meals or the situation there. It would be of interest as well to know whether failure to take lunch at school was substituted by something else and whether not eating was an attempt to go down in weight. Significant rela-
Life Style Questionnaire
Never Seldom Often Every day I eat breakfast I eat lunch at school I eat vegetables I eat fruit I take part in sports in my free time I'm outdoors during school breaks I feel tired when I'm at school I have stomach aches I have problems in sleeping I feel anxious or sad I'm bullied or teased Very Not that Fairly Very little well well much I like school tionships were found between overweight and both feeling tired at school and having headaches. Tiredness and headaches may be due either to not eating lunch or to being overweight, or to both. When the National Food Administration in Sweden investigated the eating habits of 11-year-old children, they found that 89% ate breakfast every day and that 77% ate lunch each day (22) . In our sample of 10-year-old children, the frequencies were slightly lower, only 83% eating breakfast and 72% lunch every day. According to the present results, the school nurse should encourage children to eat lunch at school and inform both teachers and parents of the importance that children eat lunch.
No parent wants its child to be too heavy, and no child wants to be overweight. Few other conditions are as closely linked with a sense of guilt and shame as overweight and obesity, and it is worthy of note that, although overweight is indeed associated with various life style factors, the hereditary taint is strong (23) . Changing one's life style is extremely difficult. Attempts to treat overweight in children may result either in an increase in self-esteem (in the case of successful treatment) or a decrease in self-esteem (in the case of unsuccessful treatment) (10) . Therefore, in meeting with families with overweight children, particular respect and understanding for their complex situation is needed. In the present sample, 24% of the children were overweight, one-fourth of these (6%) showing obesity. This finding could be compared with Swedish studies of ten-year old children generally, in which overweight (obesity included) varied between 21 and 29% and obesity varied between 3 and 4% (10) .
A great majority of the children (96%) liked school rather well or very much. A clear need was seen of attending to and supporting those few children who appeared to not like school, particularly since in Sweden all children are obliged to attend nine years of school. Our findings show overweight children to experience themselves significantly more often than their peers as being bullied. This is an important problem that school personnel need to confront. During the school health care appointment, the school nurse discussed matters of mood and health with the pupils individually, providing them extra support when it appeared called for. At all three schools, written plans to counteract harassment had been drawn up.
No significant relationship between physical activities and weight level was found, although it has been reported in other studies (15) . The age of the children and the small size of the sample may explain this. The life style questionnaire does not contain any questions on sedentary behaviours, which could have yielded valuable information. We found that 76% of the girls and 85% of the boys were engaged in sports outside of school, which is more than recent observations of sports habits in France (15) and in the US (24) have shown, where only 53-58% of the girls and 70-75% of the boys were found to participate in one or more sports outside of school.
It is possible to prevent obesity in children through limited, school-based programs that combine the promotion of healthy dietary habits with physical activity (16) . The school nurse is the only professional at school who regularly meets each of the pupils individually, checking among other things their height and weight, and discussing their life style with them. This may encourage the children to either maintain a healthy life style, or to change one that is destructive. Parents are invited to participate in these discussions when it is considered desirable.
Conclusion
A new and interesting finding obtained was that omitting lunch at school was associated with overweight. According to the present results, the school nurse should encourage children to eat lunch at school and inform both teachers and parents of the importance that children eat lunch. Headaches and the experience of being bullied and of feeling tired were also found to be significantly more common in the overweight children. This is important problems that school nurses need to confront. No significant relationship between physical activities and weight level was found. Almost every fourth child in the study was overweight. Additional studies of a longitudinal character concerning life style factors that impact on paediatric overweight are needed, partly for assessing school-based prevention programmes. 
